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ATLAS SUSY Searches* - 95% CL Lower Limits

ATLAS Preliminary

Status: Moriond 2014 det —(4.6-229)fo"! +s=7,8TeV
Model &[Ty Jets EL™ [Ldifb™] Mass limit Reference
L] L] L] L] I L] L] L] L] L] L] L] I L] L] L] L] L] L] L]
MSUGRA/CMSSM 0 2-6 jets Yes 20.3 4,8 1.7TeV m(g)=m(g) ATLAS-CONF-2013-047
MSUGRA/CMSSM Tepu 36jets  Yes 203 g 1.2 TeV any m(g) ATLAS-CONF-2013-062
) MSUGRA/CMSSM 0 7-10 jets  Yes 20.3 g 1.1 TeV any m(g) 1308.1841
L G goet) 0 2-6jets  Yes 203 |§ 740 GeV m(¥})=0 GeV ATLAS-CONF-2013-047
S g—>qu(1) 0 2-6jets  Yes 203 |2 1.3 TeV m(t})=0 GeV ATLAS-CONF-2013-047
S 33 5oqgti qqWED Tepu 3-6jets Yes 203 |Z& 1.18 TeV m(¥})<200 GeV, m(¥*)=0.5(m(¥})+m(z)) ATLAS-CONF-2013-062
D 3z, 3oqqll/tv/y)X] 2e,u  03jets - 203 |z 1.12 TeV m(t))=0 GeV ATLAS-CONF-2013-089
Q  GMSB (/NLSP) 2e,p 2-4jets  Yes 47 R 2a Tev: tang<15 1208.4688
§ GMSB (£ NLSP) 1-21 0-2jets  Yes 20.7 g 1.4 TeV tang >18 ATLAS-CONF-2013-026
S GGM (bino NLSP) 2y - Yes 203 |2 1.28 TeV m(t})>50 GeV ATLAS-CONF-2014-001
£ GGM (wino NLSP) Teu+y - Yes 4.8 m(t})>50 GeV ATLAS-CONF-2012-144
GGM (higgsino-bino NLSP) 4 1b Yes 4.8 m(¥7)>220 GeV 1211.1167
GGM (higgsino NLSP) 2e,u(Z) 0-3jets  Yes 5.8 m(A)>200 GeV ATLAS-CONF-2012-152
Gravitino LSP 0 mono-jet  Yes 10.5 m(z)>10~* eV ATLAS-CONF-2012-147
q':; gl g—>be 1 0 3b Yes 20.1 g 1.2 TeV m(¥})<600 GeV ATLAS-CONF-2013-061
> QE) g—)ttXb 0 7-10jets  Yes 203 |2 1.1 TeV m(t}) <350 GeV 1308.1841
T oy &1L 0-1e,u 3b Yes  20.1 z 1.34 TeV m(t})<400 GeV ATLAS-CONF-2013-061
— 3obit| 0-1e,pu 3b Yes  20.1 4 1.3 TeV @?ﬁ’)<3oo GeV ATLAS-CONF-2013-061
biby, b1—>bX1 0 2b Yes  20.1 by 100-620 GeV m(¥})<90 GeV 1308.2631
w e bbbty 2e,u(SS) 0-3b Yes 207 |b 275-430 GeV m(t7)=2 m(t}) ATLAS-CONF-2013-007
< .9 7 (light), i —>bXT 1-2e,u 1-2b  Yes 47 |4 110-167 GeV m(t))=55 GeV 1208.4305, 1209.2102
g S 77 (light), fi—>WhE) 2e,u 0-2jets  Yes 20.3 i 130-210 GeV m(&}) =m(@)-m(W)-50 GeV, m(7;)<<m(¥}) 1403.4853
g‘g fi1; (medium), t1—>r)((1) 2e,u 2 jets Yes 20.3 f 215-530 GeV m(¥})=1 GeV 1403.4853
<38 7171 (medium), 7, —>bX7 0 2b Yes 20.1 fl 150-580 GeV m(¥7)<200 GeV, m(¥})-m(t!)=5 GeV 1308.2631
%*5 7171 (heavy), fj =X 1e,pu 1b Yes 20.7 h 200-610 GeV ~‘f) 0GeV ATLAS-CONF-2013-037
<~ O 7f (heavy)btl -tk 0 2b Yes 20.5 4 320-660 GeV @?ﬁ’) 0 GeV ATLAS-CONF-2013-024
D fh, o) 0 mono-jet/c-tag Yes 203 | 7 90-200 GeV m(7,)-m(¥})<85 GeV ATLAS-CONF-2013-068
f,7) (natural GMSB) 2e,u(2) 1b Yes 203 |4 150-580 GeV m(¥})>150 GeV 1403.5222
s, h—th +Z e, u(2) 1b Yes 203 |# 290-600 GeV m(¥})<200 GeV 1403.5222
€L R7L. R, f—»t’xl 2e,u 0 Yes 203 |7 90-325 GeV m(¥})=0 GeV 1403.5294
5 Xlxl )(1 —Iv(t7) 2e,u 0 Yes 203 |i} 140-465 GeV m¥7)=0 GeV, m(Z, #=0.5(m(¥;)+m(t?)) 1403.5294
= o X1 X7, X1 >v() 27 - Yes 207 | X 180-330 GeV m(t})=0 GeV, m(z, =0 0.5(m(F%)+m(t})) ATLAS-CONF-2013-028
w3 Xlxaavafo(w) vl E(v) Seu 0 Yes  20.3 sz" 700 GeV ()28), m(9)=0, m(Z, #)=0.5(m(¥ )+m(t})) 1402.7029
Xl)(a—)WX Z)(b 2-3 e, 0 Yes 20.3 | XX 420 GeV m()? )= m()(z) m()??): sleptons decoupled | 1403.5294, 1402.7029
XWX hX 1e,u 2b Yes 203 | X4, 285 GeV m(¥T)=m(¥3), m(¥})=0, sleptons decoupled | ATLAS-CONF-2013-093
8 @ Direct ¥1X| prod., long-lived ¥7  Disapp. trk 1 jet Yes 203 | X 270 GeV m(¥T)-m(¥})=160 MeV, 7(¥})=0.2 ns ATLAS-CONF-2013-069
= = Stable, stopped g R hadron 0 1-5jets  Yes 22.9 g 832 GeV m(¥)=100 GeV, 10 us<7(3)<1000 s ATLAS-CONF-2013-057
ST GMSB, stable , 1@, pere,p) 124 - - 15.9 10<tanB<50 ATLAS-CONF-2013-058
S 8 GMSB, ¥{—yG, long-lived ¥ 2y - Yes 4.7 0.4<7(¥)<2 ns 1304.6310
=l qq,X?—)qqy (RPV) 1 u, displ. vix - - 20.3 1.0 TeV 1.5 <ct<156 mm, BR(u)=1, m(t})=108 GeV | ATLAS-CONF-2013-092
LFV pp—v, + X, yr—e +u 2e,u - - 4.6 311_O 10, 1;3,=0.05 1212.1272
> Blllnear RPV CA\/ISOSM 1epu 7 jets Yes 4.7 m(g)=m(g), CTLSP<1 mm ATLAS-CONF-2012-140
& )(1)(1 ,)(1 —SWX X —eevy, euv, 4e,pu - Yes 207 | X 760 GeV m(¥})>300 GeV, 1;5,>0 ATLAS-CONF-2013-036
XX, XWX 5110, et7, Bepu+T - Yes 207 |X 350 GeV m(t})>80 GeV, 113350 ATLAS-CONF-2013-036
§—q9q 0 6-7 jets - 203 |2 916 GeV BR(7)=BR(b)=BR(c)=0% ATLAS-CONF-2013-091
g—iit, fi—>bs 2¢,u (SS) 0-3b Yes 20.7 g 880 GeV ATLAS-CONF-2013-007
O Scalar gluon pair, sgluon—¢g 0 4 jets - 4.6 sgluon ~ 100-287 GeV incl. limit from 1110.2693 1210.4826
& Scalar gluon pair, sgluon— 2e,u (SS) 2b Yes 14.3 sgluon - 350-800 GeV ATLAS-CONF-2013-051
"O" WIMP interaction (D5, Dirac x) 0 mono-jet  Yes 10.5 m(x)<80 GeV, limit of<687 GeV for D8 ATLAS-CONF-2012-147
L L L L I L L L L L L L I L L L L L L L
full data Mass scale [TeV]
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To a very large extent this was the

Search for supersymmetric dark matter
In the decay of colored superpartners



Theory Options
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at this stage all worth your consideration
some of them talk to the issue mh=126 GeV >> MSSM



Run? = Subtle SUSY



Run? = Subtle SUSY

* |low cross-section * electroweak
* low acceptance e Soft objects
* low S/B * new physics in precision SM
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Precision SUSY-top

light stop eftects on top cross-section
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Dark Matter Searches will progress in the same time-scale



SUSY as a
‘signatures generator”



Let it go ...

pp — SUSY — (xx) +SM
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Squark production
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Light is difficult t— ji

signature relevant for many new physics scenarios
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large gain by heavy-flavor tagging
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oroof of foosted analyses for Run2

boosted analyses can be very inclusive
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mounting importance (and power) of boosted analyses

exclude well below the target model



Boosted Regime at Run?

A tew highlights to cover the low mass cases
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Presentation of the results

goal Is to make the results more long-lived

* Recast-friendly

* Fully reproducible

* |largely digitized (HepData)



Presentation of the results

goal is to make the results more long-lived

e Detalled Background efficiency and its uncertainty

e Detailed Signal efficiency and its uncertainty




Compressed Status
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Presentation of the results

goal Is to make the results more long-lived

* Detalled Background efficiency and its uncertainty

* Detailed Signal efficiency and its uncertainty

« MCs have tons of parameters — input cards”
(A, Axe, ... become much more useful)




Summary Plots
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C fi [} dmtools.brown.edu:8080/plots/2933/edit 0O Q"

Editing plot

Plot name:
Mewr
axes settings must be integers
x range (WIMP mass) lower bound: 1 to  upper bound: 10000 GeVfc™2
y range (cross-section) smallest c-5: 10 -54 to largest c-s: 10" -26 [ emn2 % |

remember: a larger negative exponent results in a smaller limit! {and vice versa)
Check to remove site address/names from the plot

Sava Save & Rendar

Result Reference Plot appearance

= CE}U_P'P 2012 51, flat EE|‘!I1|I'.E et al, Phys. Rev. D 86, 052001 (2012}, P aalid 3| [ black ry
efficiency model arxiv:1204.3094

- Edelweiss II, SI, 384kg- Phys.Lett. B702 (2011) 329-335, (aolid +| [ black ry
days, final (2011} arXiv:1103.4070
LUX (2014/15) 300d "First Science Results from the LUX Dark Matter

®  projection (51, 90% CL Experiment” Talk at SURF Gaitskell/McKinsey, | solid * | | black v |
median expected) 2013

Search for limits:

All Al lcel.ubs 5011 Al
Exparimant spin-dependant KIMS o012 Greatest Hits
Projaction spin-indapandant KIMS DMRC o013
Theory h 2014
Othar LUX-ZEPLIM 5015
Parsonal MIBETA

2016

Are we happy with static summary plots?




Conclusions

Simplified models are still the way to go
Colored landscape is actually black

Push on EW (mono-x, stub-tracks and alike, soft leptons, ...)
- Heavy flavor, resonance tagging

Precision SM < “low pT” BSM



Conclusions (2)

how to extend the life-time of the results

In My opinion:

e signal and background simulation should be fully
reproducible — publish cards for the codes”
(truly gives meaning to publish A, Axe, ... )

- exclude well beyond the “target model”
e |arge body of results, mostly organized by Twiki

(by hand?) (limited number of static summary
plots”?)

* more data on HEPDATA
(for measurements and for searches)
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